Presence and regulation of epithelial sodium channels in the marginal cells of stria vascularis.
This study indicates that epithelial Na(+)-selective channels (ENaC) recycle Na(+) via clathrin-mediated endocytosis in the marginal cells of the stria vascularis and that clathrin-independent endocytosis appeared to be modulated by the amount of Na(+) transported. These results suggest the presence of ENaC in the luminal membrane of marginal cells and that ENaC are an efficient pathway for the uptake of Na(+) from the endolymph. The ENaC found in many transporting epithelia play a key role in the regulation of salts and water homeostasis, cellular pH, cell volume, and cell function. Both biochemical and physiological approaches have been used to identify, characterize, and quantify this important channel, but its location in the marginal cells of the stria vascularis has not been fully clarified. The aim of this study was to determine the localization and regulation of ENaC. Forty healthy female guinea pigs were used: 20 for the control experiment, 10 for the amiloride experiment, and 10 for the aldosterone experiment. We perfused cationized ferritin (CF) and microperoxidase (MPO) as tracers for clathrin-mediated and clathrin-independent endocytosis, respectively, into the cochlear duct. After 30 min of endolymphatic perfusion, the tissues were fixed and CF- and MPO-loaded endosomes within the marginal cell were observed by transmission electron microscopy. The numbers of CF- and MPO-loaded endosomes were compared between the three groups. In the amiloride group, the numbers of CF- and MPO-loaded endosomes decreased in comparison with the control. In the aldosterone group, the numbers of CF- and MPO-loaded endosomes decreased and increased, respectively. Recently, it has been reported that ENaC are endocytosed via clathrin-mediated endosomes and aldosterone decreases the rate of endocytosis of ENaC. In this study, the results of the aldosterone experiment were consistent with those of recent studies.